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Cable Systems and Consumaer
Electronics Equipment

NOTICE OF INQUIRY

Reply Comments of Scientific-Atiante

Scientific-Atlanta is 8 world leader in broadband communications systams, satellite-
baged communlications networks and Inatrumeantation for industrial, teiecoms-

municationg gnd government applioations.

The company is & recognized worldwide isader in the development and
manufacture of cable television squipment used in more than 100 countries and
9,000 local cable sites in the United States, in both analog and digital formats.
Scientific-Atlanta is e leeding supplier of subscriber systems to cable operators,
with over six million addressable and eight million non-addressable cable converters
Installed throughout the U.S. The company is participating n the BIA-NCTA
Committes which is ettempting 10 eddress the issues in this notice.

These reply commants to the FCC Notice of Inquiry on equipment compatibility are
aimed at the commants submitted by saveral entities on the subject of the EIA 583

multiport interface standard.

It has been esserted by some filers thet the EIA 5683 multiport concept Is not
compatible with future trends in cable tachnology, particulerly digital comprassion
technology. It is our assertion that the EIA 563 multiport standard jg compatibie
with the future trends In cable technology, and can easily be adapted for use with
both HDTV and digital compressed video signals.

Attached are two documents supparting that assertion sppiication of ths multiport

of the futurs. Use of the EIA 583 muitiport connector with digitai mmo?r ssion'.wd ﬁ E 2
ListABCDE




SENT BY:SCIENTIFIC-ATLANTA v 4=21=83 112:48PN ROBERT MEYERS=~ 820250858568 3

Sciantific-Atlanta continues to take ths position thet no one solution will address
cable - consumner electronics compatibliity issues.

Sclentific-Atlante has recommended saveral solutione for the existing base,
including sdvanced addressable home terminals, dual tune/descrambie terminals,
and enhanced remate controls, and interdiction technology. The EIA 583 muiltiport
interface davica will not solve all of these problems, perticuiarly in existing TV's
and VCR’s,

However, we beilave that the EIA multiport Interface can ba compatible with future
technologies, and we ask the commission 1o reject arguments to the contrary, In
light of our detailed analysis presented here.
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some advantages of HOTV, as we shall show beiow. The conaumer will atill have
incentive to buy an HDTV set, because this (s the only way he wlil be able to gst a wide

screen picture.

in arger 10 aliow use of 8 Multipor: adapter with HDTV, It will be necsssary to inciude
"Pan and Scan’ information in the HDTV signal. This is used by the adapter 10 show the
most important par of the wide screen pictute on conventional NTSC narrow screens.

1. DIGITAL DECODER INTERFACE
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Figure 2

Figure 2 shows how the Multiport adapter would be used for decoding either HDTV or
compressed TV aignais. The added IF output is shown at the iop lef of the diagram. It
is routed t0 the decoder as shown in figure 1. The Multiport connector Is shown, with the

pins used being shown heavier than the cthet pins.
Pin 1 teils the TV to accept audio from tha deceder.

Scientific-Aflanta Anaiysis of the Sutabilily of
Multipert to Digital Compression and HDTV Page 2
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Pin 2 is the left audic from the decoder, which devives audic from the digital data stream.

Pin 3 controls the AGC speed in the TV. This may be necessary in some cases {0
faciiitats recovery of the digital signal. :

Pin 4 is the awudio ground, and Is required for high quallty audie performance.

Pin 6 ls the right audio in from the dacoder.

Pine 7, 4% and 13 provide for the highest quallty input from the decoder. in order to
provide colar in the same bandwidth ag biack and white, the NTSC gystem had to
compromise on sharpriess. We can overcome this with HOTV, But if we have to put the
signal bask into NTSC ‘o deilver to the TV, we (0089 the sdvantage. Thess pins aliow
us to asnd eignal to the TV in luminance and ¢olor difference format, which aliows much

better quality. As an aitemative, the standard providas for S-VHS Y.C intecface., This is
imermediate in quality between NTBC and oolor difference transmisaicn. For compressed

signeis, we are not likely to be sbie to take advantage of quality over that provided by the
Y-C interface. For HDTV, howaver, we o0uls use the extra quallty. For the Y-C interface,

pin 7 would not be nesdes.

Pin 10 is for periphers) communications, and wil be used o tell the decoder how ©
operate. While the Gecomprassion fuhction per s8 may Not need Instructions from the

TV. it is certain that the decodwr will aisc perform program denigl functions, such as
accepting an order for an impuise pay-per-view program. Fer thase functons, it will be
nscessary o allow the subserider o contral the decoder through pin 10.

Pin 18 is needed because the AGC clrcults in an NTEC TV aren't suitable fer controlling
gain of the digital signal. The decoder bears the burden of contreiiing the sat paint of the
AGC, and doss ao by providing on pin 18, an NTSC-like syne signal which varies in
ampiiude in the manner the AQGC detactor expects frem an NTSC asignal.

Pin 20 {s the Input ffom the decodsr which would be used if interface using NT8C le to
be used. While rot desirable from a quallty point it may be that provision should de
made for NTSC vides retum o aliow 8 manufscturer 1o provide a iower cost TV If he feels
he oan 4o o by accepting only an NTSC signai. Alternativaly, a decoder manufacturer
may find that he can build a more economical decader if he only retums vides in NTSC

format.

The other pins are grounds. Multpie grounds are needec to slicw high qualiity signai
tranemiesion.

In order > use the tuner in the TV for digital transmissicn, it muet meet edme
spacHications that are bayona those required for NTSC. Our tests inclcate that they

Scientific.Atianta Analysia of the Suitability of
Multiport to Dightal Compression and HDTV Page 2
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requirad specifications are well within the aiata of the art In tuner design. Very likely, it

will be approprists tc use & double converaion tuner, but this (8 Being done la some cases
for NTSC transmission now, because it has advantages over 8 aingie conversion tuner.

The specifications which a tuner will want ©© mest are currenty estimated to be the
foliewing.

Frequency response; Fint o 1 ¢B peak 0 peak across 5 M2
Delay response: Flat 10 20 nS psak {0 peak acroes 5§ MH2.

Local Oeslilator phase nolse in 1 Hz bandwidth;
100 Hz dispiacement -28 48
1 K2 displacement. -86 d8
10 Kz gisplacement -88 @8
100 KHz displacerment -108 a8

Scientific-Atianta Analysis of the Suitabliity of
Multipert to Digital Compression and HD Page «
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APPLICATION OF THE MULTIPORT CONNECTOR IN THE FUTURE
Nationa! Cable Teiavision Asscciation

With modemn TV sats, it is not aiways necessary 1o use & cable box. except that premium
programs are usually scrambied in order % deny access to non paying subscribers. The
eabls Dox g stiil necessary in order to descrambis pramium sighais. Untortunately, this
ue® of the Bex gets in the way of a Iot of things that the subscriber would iike to do. The
probiems of using a box are well lnewn % mmr sable subecribars, but the aitematives
have a lot of problems. The 1882 cable law will iikely make ssrambdiing more imporant

| in the fsture.

The Multipen connector was originglly conceived 88 & more satisfactory way % connect
a TV and a cabie box, making premium TV viewing sasier for the subscriber. Atthe time,
e deveiopers recognized that Multiport could solve probleme sven beyond descrambiing.
AdgRriona! previsions were made 1 accommodate thess functions, even though they were
not well defined at the time. As a tribute 10 the original developers, as we have prepared
this contemporary summary, we have considersd appilcations that had not been proposed
in the mid 808, when the standard was developed. The contemporary agpiicatons fit
nicely within the standard deveicped &t that tima. Were wa 10 start again to define a
connector with the same functionaiity, it is unikely that we would ceme out with &
substantally different definition than we have now, theugh & few axtensions weuld be

mads.

In this document, we show ecme af the applisations for muitiport. liivstratng the various
ways 0 use the pins we have. All of the present dins are useful, though we have one
pin, for SAP, that couid probably be defined slightly ditferently now. in the appendix we
shall digcuss the impact on eiiminating varieud funstens.

Figure { shows three uses 1 the Multiport connector. The t9p application was the
prototype appiication for which Muitiport was deveicped. This application regiaces she
cabie bax with a simpler "set back* box, which literally can be placed In back of the TV
oot out of the consumers way. On channels whish don't need 1o be descrambied, the
box doss nothing. On channels which are scrambled, but for which the consumer has
not paid, the box can eliminate any picture or sound on the ecreen. Thie is @ real service
1o the subscriber wha might be offended by material on some channels, On scrambied
channels to which the consumer has sudbacribed, the bex degins descrambling, with the
consumer ndt knowing that it happened.

Pay-par-view events can be ordered if the dox is suttably equipped, using the TV remete
eontrel 1 erder.

The consumar gete back all of the festures of his TV set, inciuding unobtrusive use of his
remote CONtrol, picture in picture, ete. With aultable connection, he can walch one thing

NCTA ANALYSIS OF MULTIPQRT PAGE 1
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and  record ~ another EXAMPLE APPLICATIONS OF MULTIPORT
without having 10 worry

aboyt wm‘ is and I8 not

scrambled,' and without | : _
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which are confusing and " e o ME TV A VAL
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Muitiport, but the ]

stangard can

accommodate 8-VHS.

Figure |
A fhird application of

Multiport was nat even ¢ondeived untii after the standerd was adepted. Thia is shown n
the bottom of figure 1. Electronis Program Quicdes (EPGs) are baing developed now to
sase the conmfusion of subsatibers, as the cholce of programs hes increased. In today’s
worid, the subscriber may have up © nearly 80 program choices. In this envireament,
telecting the program by consuiting & printad program guide, finding the channel number

N

'A second box will be needed If both the channe! being viewed and the channel being
recorded are scrambled. This will not pose the same problems it does t0day: when the
Muttiport box reaches current set top volume production, Rt will be less expensive, making
it sasier for the consumer ©© have two boxes. $ince the box doean't Inciude a remote
comrol, the confusicn of multiple remates Is raduced.

NCTA ANALYSIS OFf MULTIPORT PAGE 2
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Figure 2 shews the appiieation of Muitiport % the cabis bax. The highlighted aonnections
ars Used. We assume that the signal baing received is scrambled, with stereo audic
midden In the aydio pordon of the signal. The subscrider controis tuning with his remots
sontrol, Including poasible scoess  IMpulse pay-per-view programs, which he can order
from his remdts control. The TV recevers 1he scrambled video and audio, and sends
them to the CATV descrambier shown at the top of figure 1. Each of the pins in the
o0NNECISr is used as shown, t0 sifect this process. Serambiad video 1s sent to the
descrambiing box on pin 19, and scrambled audid s sent on pin 8. The descrambling
box retufns descrambied video an pin 20, and descrambled sterec audio on pine 2 and
8. The box sets the TV o swilch to the carrect sources, using pine 1 and 9. The TV telle
the box what 1o do. using pins 10 and 14. The other pins are needed for technical

rsasons, {0 Make the system work.

2. SUPER VNS VCR WITH HI Pl AUDIO, PLAYBACK.
CONTROLLED THROUGH TV REMOTE CONTROL
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Figure 3 e—

Figure 3 shows the pins used in the S-VHS example. Here w
) e assume that th
tonsumer controis the YCR through his TV remote zomtro!, ?rough pin 10. The VCI:

NCTA ANALYSIS OF MULTIPORT PAGE ¢
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supplies video on pins 11 and 15, Audio is suppiled on pins 2 and 4. Ping 1, 9 and 20
taii the TV whers (o find the videc and what type of video it is. The other aclve pins are

grounds, nesded for optimum quality signals.

3. ELECTRONIC PROGRAM QUIDE DISPLAYE CHOICES ON
TV SCREEN AND ALLOWS USER TO SELECT CHOICES USING

TV REMOTE CONTAOL
PO TILY TV W

TO TUNE TR FORDR
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, thig cats is passed on pin 10. The Adure
oontralied through the TV remets control and O ey & contrel e TV's tuning

in. 12, will probably be requited to alow the
:ltxhg the consumer to highlight the program, and have it automatcally tuned wm;”m
the consumer knowing the channel number. The ather actve pine.are uasd for techn

reasons.
4. DIGITAL AUDIO SIMULCAST
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Figure &

Yet ancther application is shown In figure S. Here we are using a digital sudie simulcast,
in which g viewsr is walching, for axample, & concernt In which audio quality 's important.
The audic is being sent on a dightal audio channel In addition to being sent wih the TV
signal. In ordesr to view the picturs and asimultaneoyaly hear the high quality digital audlo,
the viewer has attached a dighal sudic reosiver © his Multiport piug on the TV sst. Pin
8 is used % aliow the TV o instruct the dightal audio receiver to work.® Pin 10 teils the

““While nct a trus application for SAP, the pin can ba used for other things such as
this, which were not envisioned at the tme the Mulipon standard was adopted.

NCTA ANALYSIS OF MULTIPORT PAGE 6
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digitsl sudio receiver what channel is tuned, and the reseiver knows how to tune the
correspanding digital audle. The audio /s retumed © the TV on ping 2 and 8. In this
case, the raceiver teils the TV 10 use audio from the outside, but to use s own video.

APPLICATION OF MULTIPORT TO DIGITAL TRANSMISSION

One of the newes: proposals for TV transmission s digital compression. A prablem with
compression is the enormous investnent the public has made in conventional ansieg TV
sots. This (nvestment must be preserved in @ transition = compression. Due to the
investnent in conventional TV, and e embrycnic strge of digial TV developmant, we
are likely many years from a compiste switsh-over © digital transmission. n order o
begin reaping the benelits of digha! transmission earier, use af a converter is necessary.
One way to 4o 80 I3 10 Use & 88t top converter to convest the ssiected compressad signal
16 a conventional NTSC anaiog signel, then supply it to the TV. To a0 eo in taday's werld
would require & desompression set t1op bax, which would doom the subseriber to having
8 sat t0p converter on his TV unti dighal Tansmission becomes the normal way of

tanemiting signas.

An intermediate step ia to use Multiport-equipped TVe with @ decompression box. The
TV will nedd one more output bt this can be piaced beside the Muitiport connector, and
can be connected by the consumer. Once he has such a decomprassaion box, he'll be
able to enjoy Me denefits of compressien without making the (nvestment in a TV ast

having internal decompression cireultry.
APPUCATION OF MULTIPCAT TO HDTV

The same arguments apply, perhags more strongly, % high definition TV (HOTV). When
the HDTV standard is ready for depicymaent, there will be & MOst 887ious "chicken arxt the
ogg" prebism: with no TV aests in the hands of the public capable of recsiving HDTV,
broadcasters wili have a serous sconomic problam justifying the considerable cost of
HOTV equipment, deiaying the ime that HOTV is available. Howaever, since the signsis
aren’t avaliade, the pubiic will have no Incantive to invest the considerable sum of money
that a new HOTV set will inevitably cost at frat. This will further deiay the time that KDTV
80t COoat ogn coma down as & result of volume preduction,

A multipert-equippec TV can accommodats & decompression box, and 60 wili de able to
be upgraded to HDTV. This could give the public aimost instantanecus access to HOTY
without having t© make the investment in a naw and expensive TV get  An add-en
decoder (s needed, but the cost of such will be much less than the cost of an HDTV set.
Granted, the consumnaer will not have sccess to the wide screen picture, but he will have
the reat of the benefits of HDTV, and & teady market for HOTV programs will exist.

NCTA ANALYSIS OF MULTIPORT PAGE ?
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FUNCTIONS FOR EIA-563 CONNECTOR
1o the nesds af the TV eet

APPENDIX, CATALOG OF PIN

The designationa used for the ping ars oriented

TV or VCA
. Select. Aliows an external bex t©© gecide whether or not the
:r?:u:d L:':d fudlo derived from it's cwn detactor, oF %0 sccept audio from the :t:dm:
source. The TV will mead 10 acoept audio from the external source 1o acCOMMOCS

scrambled audic or user-friendly simulcast

Loss Of this pin would render seversl of the above lusrated appiications of the
connecior, to be impossible.

PIN 2. Audio In, Le. Ascepts external audio for the lett shannel. The impact of loss of
this pin should be obvious.

PIN 3. AQC Time ConstanyVideo Selsct Works with pin 18 © provide sevaerai functions:
one of the functions is to select either the TV's internal video, ar video from an extemal
source. This Is needed in order %o aliow ssamiess ansition from normal unscrambled

video, to 8 scrambled program.

The other functions are covered In more dstail under the desarption of pin 18. They
inveive sstting the TV up for proper aoquisiton of & scrambled signal.

This pin was included because it was desmed necasarry o adjust the AGC ime constant
for certaln scrambiing systarms, which didn't maintain the normal relstionship between
sync in the vertical and horozomal Nanking intervals. Loss of this pin wouid render the
standard unusabie with those serambling systems. These scrambiing systerma remain In

use todsy,
PIN 4. Audio Qround. Needed for technical reasons. Audic signal are extramely

- cm e e [V P S IR S S
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PIN 6. Augio Input, Right. Accepta extema audio for the right channel. The nesd for
this pin is obwvioue. _

ef chroma. the other
. Aannel. apuat for component video, ¢ne compenent '
:;;n::gum is on pin 18. it Is needed for improved signals which gon't have

NTSC artifacts.
Loss ot this pin would preciude interiacing using color difference signais, a foss whero
= - - ’_—".— - .

e N e —————_—
b _______________________________________________________________________________

. Wideband Audio Out. Tihvis pin was eriginally concelved as 3 way of aading an
:x':?w‘nd sterss dacoder. As the market has develeped, this 1 not a Itkety application.
Howaver, Many systams for anaiog audio scrambling utlize the audio frequencies caried

on this connecior, s tha Nesd remains,

Loss ¢f this pin couid compromisa future scrambling systems, and would preciude use
of &t least one audio masking teshnique ourrently availabie in the market

PIN 8. Video Format. In order to maximize the industy's abiiity t improve service, we
must Aliow any of savera! types of video formats 1o be supplied, and thia pin is part of the
prooess of telling the TV which format is being supplied. Pin 20 works with this pin &

complate the definition.

Loss of this pin wouid make it more ditficuit to control the TV in seme of the modes
nesded, and wauld render the Multiport standard less rebuet

PIN 10. Communication 10 Peniphera. Allows the TYAVCR 1o send messages ® the ade-
on box. Por example, the TV may need to t8il the box what channe! it is tuning, or that

the subacriber has raquested a pay-per-view program. In additon, some scenenos have
thia pin allowing the TV to communicate with other equipment supporting the EiA CeBus

pratocal.

This pin is essential ¢ future appiications of the produst, in which one devics will sontrol
snother,

PIN 11. Luminance Input. Works with pins ? and 18 when component video is usad to
provide higher quaiity signais than NTSC can provide.

Loss of this pin could cause difficulty In interiasing Ngh Quaiity video with the TV sst

PIN 12, Reserved. Wi De used as fUtuUre needs are Identfed. One such need s
suggested here-in.

This pin is fikely needed to faclitate communication detween the TV set and other

NCTA ANALYSIS OF MULTIPOAT PAGE §






